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Metal oxides are widely used in gas sensor applications due to their low cost, easy
production and selectivity. Tungsten Oxide (WO3) is one of the most used metal oxides
in the detection of Nitrogen gases (NOx). The purpose of this research is to determine
if the Raman features of a metal oxide gas sensor can serve as tools to make estimates
regarding the sensor capabilities related to the target gases. This research will be used
for gas sensing of oxidizing/reducing toxic gases (i.e. H2S, NOx, SO2, etc.) and finding
the effect that temperature, gas concentration, type of gas, exposure time and other vari-
ables have on the Raman spectra of metal oxides. In this experiment, the temperature
was increased from 30 160 C and the Raman data was taken using a 780 nm infrared
laser. In two of the samples, WO3 on Silicon substrate and WO3 nanopowder, we found
vibrational modes at 807, 716 and 271 cm 1, which are indicators of a monoclinic
WO3 structure. The WO3 nanowires samples exhibit the O-W-O bond stretching fea-
ture is present and asymmetric stretching of the W-O bonds occurs, resulting in a 750
cm 1 band. The intensity of Raman features such as 750 cm 1 for nanowires and 492 and 670 cm 1 for WO3 on Silicon
substrate begins to decay as temperature increases. Additionally, the vibrational modes related to O-H and W-OH become
more pronounced as temperature increases due to those bonds reacting more strongly to the temperature change than the
normal W-O bonds related to the original lattice structure. Finally, all samples have low-frequency phonon mode markers
associated with temperature change, and in most cases these change as temperature increases. The understanding of the
thermal effects will help develop theoretical models for the identification of specific metal oxide-gas relationships and
provide a supplemental way of observing gas adsorption in addition to current conductivity measurements.
